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IN-FLIGHT MEDICAL INCAPACITATION AND IMPAIRMENT
oF U.S. AIRLINE PiLoTs: 1993 TO 1998

INTRODUCTION

The first fatal aircraft accident occurred in 1909, and
by the end of 1910 there were 38 aviation fatalities. For
some time, it was believed the first accidents attributed
to pilot in-flight medical incapacitation occurred in
1911; however, after reviewing these cases, Parmet and
Underwood-Ground (28) believed that they were the
result of pilot error. Therefore, the date of the first aircraft
accident attributed to pilot in-flight medical incapacita-
tion is still unknown.

Over the years there have been many studies of airline
pilot medical incapacitation (4, 6, 8, 19, 23, 24, 29, 30).
Most studies can be classified as either direct studies of in-
flight medical events, career termination studies, simulator
studies, questionnaire studies, or epidemiological studies.
In addition, Li (22) recently performed a comprehensive
review of pilot-related factors in aircraft accidents.

In-Flight Medical Event Studies

In 1969, Buley (4) summarized three sets of airline pilot
incapacitation data. First, he reported on the progress of
a collaborative study initiated by the International Civil
Aviation Organization (ICAO) and performed by the
International Federation of Air Line Pilots Associations
(IFALPA) and the International Air Transport Association
(IATA). Buley examined in-flight deaths of airline pilots
between 1961 and 1968. He found 17 reported cases
of airline pilot deaths, all resulting from heart disease.
Five of the 17 cases ended in aircraft accidents, four of
which were fatal, resulting in 148 fatalities. Another five
cases nearly resulted in accidents. Of the 17 events, seven
occurred on the ramp, five while enroute, four during
approach, and one during landing roll-out. Buley next
reviewed 42 cases of non-fatal in-flight incapacitation
in pilots of IATA-member airlines between 1960 and
1966. In 24 of the 42 cases, causal organic disease was
diagnosed. The most common categories of incapacitation
were epileptiform manifestations (6), coronary occlusions
(4), and renal/ureteric colic (4).

In 1975, Raboutet and Raboutet (30) reviewed 17
incidents of sudden incapacitation in French professional
civil pilots between 1948 and 1972. They found five cases
of myocardial infarction, three cases of angina pectoris,
two cases of ischemic heart disease, two cases of epilep-
tic seizures, and one case each of diabetes, pulmonary

embolism, cerebral vascular accident, atrial fibrillation,
and intestinal hemorrhage of unknown etiology. For-
tunately, none of the cases resulted in aircraft accidents
or the death of the pilot, and only two cases resulted in
the complete incapacitation of the pilot due to epileptic
seizures. Raboutet and Raboutet stated that for an in-
capacitation accident to occur, the incapacity must: (1)
affect the pilot at the controls, (2) be sudden, (3) be total,
and (4) take place during a critical phase of flight.

Chapman reviewed IATA data and found 208 in-flight
medical incapacitations between 1965 and 1977, which
included 13 cardiac cases, or one cardiac incapacitation
per year. He calculated the probability of an accident
due to cardiac incapacitation to be about 10!, assum-
ing: (1) one accident per 400 incapacitations (i.e., one
accident every 400 years), (2) 600 flying hours per pilot
per year, and (3) subtle incapacitation during a critical
phase of flight (7).

Martin-Saint-Laurent and associates (23) found ten
cases of sudden in-flight incapacitation out of a popula-
tion of 1,800 Air France pilots and flight engineers from
1968 to 1988. The most common causes of in-flight
incapacitation were cardiac arrhythmias (2) and epileptic
seizures (2). Two out of the ten flights diverted. The two
pilots who suffered epileptic seizures and one pilot from
the arrhythmia group who had an in-flight episode of
atrial fibrillation (followed by a cerebral vascular accident
with hemiparetic and epileptic seizure on the ground fol-
lowing the flight) were all permanently grounded. Five
others were temporarily grounded. No action was taken
against one pilot who experienced hypoxia and another
who experienced CO, intoxication.

Career Termination Studies

Preston (29) followed 1,000 United Kingdom airline
pilots and found that 73 were permanently grounded
for medical causes between 1954 and 1965. Of the 73
pilots, the most common causes for loss of employment
were psychiatric (36), cardiovascular (8), respiratory (6),
and diabetes (4). Preston attributed the low incidence of
cardiovascular groundings to possible Anglo-Saxon racial
differences between this group of pilots and other pilots,
and the high incidence of psychiatric groundings to poor
pilot selection procedures.



Lane (21) examined IATA loss of license insurance data
and estimated the overall in-flight incidence of in-flight
incapacitation to be 0.06 per 1,000 pilots per year.

Kulak, Wick, and Billings (20) performed a similar
study of career termination due to loss of licensure insur-
ance in members of the U.S. Airline Pilots Association
from 1955 through 1966. They found 891 cases of career
termination: 229 due to accidents and 662 the result of
disease. The rate of death and disability due to accidents
was 2.07 per 1000 pilots per year, while the rate for disease
was 8.05 per 1000 pilots per year. Although the overall
rate for cardiovascular disease was only 2.91 per 1000
pilots per year, the age specific rate ranged from zero for
pilots under 30 years of age to 27.33 for pilots between
55 and 58 years of age. Flying accidents accounted for the
majority of career terminations for all age groups. Using
the incapacitation incidence rates for termination due to
disease by age and the age distribution of active ALPA
pilots, the authors estimated the probability of serious in-
flight incapacitation by age. Their estimates ranged from
1 per 58,000 pilots for the 30-to 34 -year age group to 1
per 3,500 pilots for the 55-to 59- year age group.

Simulator Studies

Harper, Kidera and Cullen performed two simulator
studies, one dealing with obvious and maximal loss of
function (14), and the other with subtle or partial loss
of function (13). Although operationally interesting,
discoveries were made. For example, the mean time to
detect subtle incapacitation was 1.5 minutes, and 25%
of the simulator sessions ended in “aircraft accidents”
(13). The studies, however, were not designed to address
medical causes of in-flight incapacitation.

Chapman (7) analyzed more than 1,300 simulator
exercises in which the subtle incapacitation of the flying
pilotwas programmed to occuratacritical phase of flight.
Two protocols were used. The first involved 500 exercises
where major aircraft system failures were simulated as
part of the drill. In 485 of the 500 cases, it was deter-
mined there would not have been any danger to an actual
aircraft. In 15 cases, it was believed that safety of flight
would have been at risk. In eight cases, it was considered
that aircraft accidents would have resulted. The second
protocol involved 800 exercises without simultaneous
aircraft system failures. In this series, only ten out of the
800 were felt to have represented a risk to safety of flight,
and in two cases, the observers felt that an aircraft accident
would have resulted. Again, these studies did not address
medical causes of in-flight incapacitation.

There are inherent problems when simulator results
are used to predict in-flight outcomes. Crews that
“crashed” in the Harper, Kidera, and Cullen (13) study,
for example, stated, “We wouldn’t let it happen in a real

airplane.” Also, in addition to the obvious difficulty of
attempting to predict possible in-flight outcomes from
simulated data in the Chapman study, there was the
added drawback of foreknowledge by the subjects, since
they knew there would be an incapacitation at some time

during each drill.

Questionnaire Studies

Buley (4) reviewed the results of a questionnaire ad-
ministered to pilots of IFALPA-member associations in
1967, in which 27% of approximately 5000 respondents
reported about 2,000 incidents of significant in-flight
incapacitation. Safety of flight was affected in 4% of
cases. Almost one-half of reported incapacitations oc-
curred in the enroute phase of flight. Unfortunately,
the IFALPA questionnaire was administered to actively
flying airline pilots; therefore, pilots with more serious
medical conditions, who may have suffered more severe
types of incapacitation, had been previously eliminated
and were not part of the study. This skewed the data by
eliminating the potential for reporting more serious medi-
cal conditions while including the less serious conditions
reported by actively flying pilots. In addition, most of the
conditionsaddressed in the questionnaire were temporary
in nature and would usually result in pilot impairment
(i.e., nausea, vomiting, indigestion, etc.) rather than to-
tal incapacitation and would not likely be addressed by
medical certification.

In 1971, Lane (21) updated the 1967 IFALPA ques-
tionnaire data, analyzed by Buley (4), with IATA data for
1962 through 1968 that was provided to ICAO. Lane
added 51 additional, non-accident cases to Buley’s origi-
nal 17 cases, for a total of 68 cases. He then calculated
the probability of an incapacitating event resulting in an
accident would be 5/68, or 0.074.

In 1991, James and Green (19) replicated Lane’s
1967 IFALPA survey with similar results. Of 1,251
respondents, 29% reported at least one incident of in-
flight incapacitation severe enough to require another
crewmember to assume their duties. The most common
causes of incapacitation were gastrointestinal (58.4%),
earache due to a blocked ear (13.9%), and faintness or
general weakness (8.5%). The most common phases
of flight where incapacitations occurred were enroute
(42.1%), followed by climb (18.4%), descent (17.3%),
and on the ramp (11.4%). Safety of flight was felt to
be potentially affected in 45% of cases and definitely
affected in 3% of cases. Of those reporting that safety of
flight had been affected, 43% stated the incapacitation
event placed the remaining aircrew under maximum
workload. As with the 1967 Buley study, the question-
naire was administered to actively flying airline pilots,
again eliminating the potential for reporting more



serious medical conditions. In addition, the study did
not provide incapacitation rates which would allow for
comparison with similar studies.

Epidemiological Studies

Castello-Branco and associates (6) found 13 deathsand
eight medical incapacitationsinalongitudinal evaluation
of deathsand disease in 408 active Portugueseaairline pilots
between 1945 and 1983. The most common causes of
death were accidents, myocardial infarcts, and cancer. By
relating the number of deaths and incapacitations with
the number of pilots at risk, they calculated incidence
rates by age group. Death and incapacitation rates ranged
from zero per 100 pilots at risk for the 20 to 24 year age
group, to 3.64 per 100 pilots at risk for the 55 to 59 year
age group. Although thisisan excellentlongitudinal study
ofairline pilots for an extended period and provides valu-
able insight into causes of death and disease, it does not
directly reflect causes of in-flight incapacitation.

Summary of Incapacitation Study Methodologies

Most previous studies we reviewed did not use data
from actual in-flight medical events. Instead, indirect
measures, such as career termination due to permanent
medical grounding or loss of licensure insurance dataand
general epidemiological data, were used to approximate
the frequency of in-flight medical events. These studies
provided information on the frequency and categories of
in-flight medical events; however, they did not include
incapacitation rates, making meaningful comparison
between studies difficult. Although in-flight medical
incapacitation rates can be inferred, these data are not
directly based on in-flight medical events.

The objective of this study was to provide incapacitation
rates that could be easily compared with similar studies
of in-flight medical incapacitation.

METHODS

Details of aircrew in-flight medical events aboard U.S.
airlines between 1993 and 1998 were collected by the
Federal Aviation Administration (FAA), Civil Aerospace
Medical Institute’s (CAMI’s), Aerospace Medical Research
Team (AMRT) and stored in a Microsoft Access 2000®
Database (Version 9.0). The official method of case no-
tification was through the use of a Medical Case Alert
Form (Appendix A, Table A-1); however, many cases
were discovered through the FAA Administrator’s Daily
Bulletin, telephone calls, news media, periodic searches
of the National Transportation Safety Board (NTSB) and
FAA accident databases, and direct interaction between

the CAMI and the NTSB.

Event data included incident, operational, pilot, and
final disposition information. Incident information in-
cluded a brief narrative and/or full report of the event
when available, including injuries and/or fatalities. Op-
erational information included the date, time, location,
type of operation, accident or incident classification, phase
of flight, airline, flight number, aircraft number, type of
aircraft, origin, destination, and diversion details. Pilot
information included the pilot’s name, social security
number, age, gender, class of medical certificate, pilot
certificate number, FAA medical history, aircrew posi-
tion, occupation, and employer. NTSB numbers were
recorded, and a unique CAMI Incapacitation Database
number was also assigned to each case. The authors
could not independently verify the validity of much of
the information collected from sources outside of CAMI,
includingaircrew statements, airline records, and hospital
records, etc. In most cases, this information had to be
accepted without confirmation.

Cases were reviewed by the authors and classified as
either an “impairment” or “incapacitation.” Individuals
were classified as impaired when they could still perform
limited in-flight duties, such as read checklists or perform
radio communications, even though their performances
may have been degraded. Examples of impairments in-
clude food poisoning, the use of monovision contact
lenses, fatigue, and kidney stones. Individuals were con-
sidered incapacitated when they could no longer perform
any in-flight duties. Examples of incapacitation include
heart attacks and epileptic seizures.

Cases were also classified as “possible,” “probable,” or
“certain” depending on the degree of confidence in the
supporting evidence. For airline events, the other aircrew
members were witnesses to the occurrence, and reports
were required by the airline. In addition, in cases serious
enough to require further evaluation and treatment, the
hospital record provided additional confirmation.

Each case was also assigned to one of several broad
medical categories. Incapacitation categories included loss
of consciousness, cardiac, neurological, gastrointestinal,
urological, vascular, medication, hypoxia, decompression
sickness, and injury. Impairment categories included
respiratory, cardiac, gastrointestinal, infectious disease,
vision, and reaction to medication.

RESULTS

Frequency and Rate of In-Flight Medical Events

We found 39 incapacitations and 11 impairments of
U.S. airline pilots on 47 flights during the period 1993 to
1998 (More than one pilot was affected on three flights.
SeeTable A-2, Case Summaries, in Appendix A.). During



thisperiod, U.S. airlines flewa total 0of 85,732,000 revenue
passengers hours (26); therefore, the rate of in-flight in-
capacitations and impairments was 0.04549 per 100,000
hours (95% CI 0.04545, 0.04553) and 0.01283 per
100,000 hours (95% CI10.01281,0.01285), respectively.
A summary of the in-flight medical events is contained

in Appendix A, Table A-2.

Probability of an Accident Due to an In-Flight
Medical Event

There were two non-fatal aircraft accidents due to
the in-flight medical impairment of the pilots. One was
caused by the pilot’s visual impairment due to the use
of monovision contact lenses during an approach. The
other was caused by flight crew fatigue. Combining the
39 incapacitations and 11 impairments gives 50 in-flight
medical events on 47 flights; therefore, the probability
that an in-flight medical event would be associated with
an accident was 2 out of 50 events, or 0.04.

There were 54,295,899 flights and 217 accidents
involving U.S. Part 121 scheduled and non-scheduled
airlines between 1993 and 1998 (25, 27). The probability
of an aircraftaccident for a pilot experiencing an in-flight
medical event is summarized in Table 1.

The “law of rare events” states that the total number of
events of interest will assume (approximately) the Poisson
distribution if: (a) the event may occur in any of a large
number of trials, but (b) the probability of occurrence in
any given trial is small. Examples of events that follow a
Poisson distribution are doctor visits, absenteeism in the
workplace, mortgage pre-payments, loan defaults, bank
failures, insurance claims, and aircraft accidents (5). As-
suming that accidents involving pilot in-flight medical
events can be described using a Poisson distribution,
there is a statistically significant difference between the
proportion of accidents given an in-flight medical event,
compared with the proportion of accidents in the absence
of such an event (z = 3.08, p < 0.001).

Age and Gender Distribution of In-Flight Medical
Events
All pilots who had an in-flight event were males. The
average age for incapacitations was 47.0 years (range 25
to 59 years) while the average age for impairments was
43.3 years (range 27 to 57 years). Figure 1 shows the age
distribution for the percentage of U.S. airline pilots hav-
ing in-flight incapacitations and impairments between
1993 and 1998 based on the average age distribution for
professional pilots (from a recent FAA

Table 1. The Probability of an Accident Given an In-Flight Medical Event. Studys Appendix A, Fig. A-1) (3).

Examination of Figure 1 suggests

Accident an increase in in-flight medical inca-
pacitations with increasing U.S. airline
Yes No Total pilot age.
Yes 2 48 50
In-Flight No 215 | 54,295,634 | 54,295,849
Event Total | 217 | 54,295,682 | 54,295,899

Percent of Incapacitated/
Impaired Pilots

U G Uy
BTN

0.08 - M Incapacitations
0.06 -
0.04 - O Impairments
0.02 - l

0 n T T T T T T
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@I %QI 66/

Pilot Age Group (Years)

Figure 1. Percent of U.S. airline pilot in-flight incapacitations and impairments as a function of

age (1993 to 1998).



Figure 2 shows the percent of pilot in-flight medical
incapacitations by age group. A linear regression of the
data shown in Figure 2 indicates that the percentage of
in-flight incapacitations increased with pilot age group
(R*=0.69, p < 0.01).

Categories of In-Flight Medical Incapacitations

All 39 in-flight medical incapacitations were classified
as “certain.” The most frequent categories were loss of
consciousness (LOC) (9), gastrointestinal (GI) (6), neu-
rological (6), cardiac (5), and urological (3). Of the nine
loss of consciousness cases, four were caused by vasovagal
syncope, one was the result of neurogenic syncope, one
was due to pain secondary to a duodenal bulb ulcer,
one was the result of decompression sickness, and two
were due to unknown causes. The six gastrointestinal

0.18 +
0.16 <
0.14 4
0.12 4
0.1 4

0.08 +
0.06 -
0.04 4
0.02 4
0

Percent of Pilots

y =0.0189x - 0.0071
R? = .6926

cases included two cases of cholelithiasis, two cases of
intestinal gas expansion with altitude, and two cases of
possible food poisoning. Four of the six neurological cases
were grand-mal seizures, one was an alcohol withdrawal
seizure, and one was a petit mal seizure. Three of the five
cardiac cases were fatal myocardial infarctions, and one
was a fatal dysrhythmia, while one cardiac case involved
a non-fatal coronary spasm. All three urological cases
involved renal lithiasis.

Figure 4 shows the most frequent categories of in-
flight medical incapacitation by age. Examination of the
figure suggests an increase in incapacitations with pilot
age. Also, the data in Figure 4 suggest that more serious
categories, such as loss of consciousness secondary to
ulcers, cardiac events like myocardial infarctions, and
neurological seizures occurred more frequently in older
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Figure 4. Mostfrequent categories of in-flight medical incapacitation

by age.

pilots. Atthe same time, the less serious medical categories,
such as gastrointestinal events due to gas expansion and
food poisoning and loss of consciousness due to vasovagal
syncope, occurred more frequently in younger pilots.

Less frequent causes of in-flight medical incapacita-
tion included hypoxia (2), diabetes (1), decompression
sickness (1), vascular (1), reaction to medication (1) and
traumatic injury (1). The two hypoxia cases occurred on
the same flight when the flight engineer inadvertently
opened the outflow valve at altitude, accidentally depres-
surizing the aircraft. The diabetes case involved a second
officer who had had two hypoglycemic episodes within
a three-month period, one at the gate resulting in his
removal from the aircraft prior to flight and another in-
flight. The decompression case occurred when a DC-8
cargo captain ordered his crew to continue to climb to
33,000 feet after it was determined that the aircraft could
not be pressurized. Interestingly, the captain ordered the
aircrew to use oxygen, believing that it would provide
protection againstdecompression sickness at thataltitude.
The vascular case involved an Airbus captain with a his-
tory of chronic, controlled atrial fibrillation who decided
to discontinue his digoxin and propranolol on his own
and developed a temporoparietal cerebral infarct during
landing. One pilot suffered heart palpitations that were
attributed to an herbal medication he was taking for
weight control; another suffered an injury when hydraulic
fluid came into contact with his eye during an aircraft
pre-flight inspection.

Categories of In-Flight Medical Impairments

All of the 11 in-flight medical impairments were
classified as “certain.” Categories of in-flight medical
impairment included respiratory (4), fatigue (2), vision

(2), cardiac (1), gastrointestinal (1), and infectious dis-
ease (1). Three of the four respiratory cases occurred on
the same taxiing DC-8 aircraft when carbon dioxide
poisoning, caused by fumes from dry ice carried in the
cargo compartment, impaired the captain, first officer
and jumpseater. The fourth respiratory case was due to
barosinusitis. The two fatigue cases occurred on a DC-8
flight, resulting in an accident with three serious injuries.
The captain had been awake 40 of the previous 66 hours
and the first officer for 47 of the previous 66 hours prior
to the accident. Of the two vision cases, one occurred
when a B-737 captain looked directly into a laser that
appeared to be tracking the aircraft from the ground,
resulting in a temporary loss of night vision. The other
occurred when an MD-88 struck the approach lights
during an approach to a landing because of the captain’s
use of monovision contact lenses, resulting in three minor
injuries on evacuation of the aircraft. The cardiac case
involved a 57-year-old L-1011 captain who had been
experiencing retro-sternal chest pain since the previous
day, which became more continuous in flight and began
radiating to his left jaw and arm. Although the clini-
cal impression of the attending physician was unstable
angina, his electrocardiogram was normal on physical
examination. One Embraer-120 captain was diagnosed
with viral gastroenteritis and secondary dehydration, and
an MD-88 first officer was found to have a viral infection
that led to a vasovagal response.

Fatal In-Flight Events

Four pilots died as a result of their in-flight incapaci-
tating event; however, no passenger deaths resulted from
these incapacitations. No pilot deaths resulted from in-
flight medical impairments. The mean age of the four



pilot fatalities was 53 (range 48 to 56 years). All four
deceased pilots were pronounced dead because of cardiac
eventsafter being transported to the hospital. Three of the
four deaths resulted from myocardial infarctions (Mls),
while one was the result of a cardiac dysrhythmia. Two
of the three pilots who suffered MIs and the pilot who
died as a result of a fatal dysrhythmia had cardiac medi-
cal histories that were documented in the pilot’s FAA
medical record. As a result, pathology codes, history
codes, or both were assigned by the FAA prior to their
in-flight medical events. Two of the three flights where
the pilots suffered an MI and the one flight where the
pilotsuffered an arrhythmia diverted to alternate airports
because of the in-flight medical events; however, the one
flight that did not divert when the first officer suffered
an MI was inbound to their final destination at the
time. Cardiopulmonary resuscitation was attempted in
all cases. Safety of flight was seriously affected only once
temporarily when the first officer’s foot became lodged
against the rudder pedal when he stiffened, requiring the
captain to apply opposite rudder pressure until the foot

could be dislodged.

Safety of Flight and In-Flight Medical Events
Safety of flight is negatively affected during any in-
flight medical event; however, we considered safety of
flight to be a factor during an event only when there
was imminent danger of an aircraft accident resulting
from the medical event. We found that on seven of the
47 flights it was seriously affected. The mean age of the
seven pilots involved in flights where safety of flight was
seriously affected was 48.4 years (range 42-56, SD =
4.5), and the mean age of the 41 pilots who were not
involved in flights where safety of flight was seriously
affected was 45.7 years (range 25-59, SD = 10.7). There
was no significant difference in the mean age between
the two groups. As previously discussed, two of the seven
flights ended in aircraft accidents. The seven cases are
summarized below.
* A 45-year-old B-737 first officer experiencing an
alcohol withdrawal seizure suddenly screamed, ex-
tended his arms up rigidly, pushed full right rudder,
and slumped over the yoke during an approach. The
aircraft descended to 1,000 feet above ground level in
an uncoordinated turn to 25 degrees angle of bank
before flight attendants could pull the first officer
off the controls, allowing the captain to recover the
airplane. “Mayday” calls were made, and the captain
executed a missed approach before makingasuccessful
landing.
* When a 48-year-old DC-9 first officer’s foot
became lodged against a rudder pedal after he

stiffened during a heart attack, the captain had to
apply opposite rudder to control the aircraft until
the foot could be dislodged.

* A 44-year-old flight engineer and a 42-year-old
captain lost consciousness when the flight engineer
accidentally turned off a flow pack with the cargo
heat outflow valve open, depressurizing their B-727 at
33,000 feet. The captain and flight engineer regained
consciousness only after the first officer donned his
oxygen mask and made an emergency descent.

* A 49-year-old captain stiffened so violently during
an epileptic seizure after landing that he suffered a
fractured shoulderand alumbar compression fracture.
At the same time, he applied such force to the rudder
pedals that he caused the aircraft to turn sharply and
stop suddenly. The first officer had to remove the cap-
tain from the controls to taxi the aircraft to the gate.
* During an approach flown at higher than normal
airspeed, a 56-year-old A-300 captain suffering a ce-
rebral infarction did not ask for the landing gear to be
extended and simply nodded agreement when the first
officer questioned him about it. After touchdown, the
captain used reverse thrust for longer than required
and applied full take-off power on the taxiway. After
the first officer reduced power, the captain again ap-
plied take-off power, and the first officer shut down
the engines and called for assistance.

* When a 48-year-old MD-88 captain wearing mo-
novision contact lenses attempted to make a visual
approach over water under reduced lighting condi-
tions in rain and fog, he perceived the aircraft to be
higher than it actually was. This resulted in a steeper
than normal final approach, causing the aircraft to
strike the approach lights. Although no one was hurt
on impact, three passengers received minor injuries
during the evacuation following the accident.

* A cargo DC-8 crashed on approach because the air-
crew’s judgment, decision-making, and flying abilities
were impaired by fatigue. The 50-year-old captain had
been awake for 40 of the previous 66 hours, and the
54-year-old first officer had been awake for 47 of the
previous 66 hours prior to the accident. The captain
entered an approach turn stall and failed to recover,
resulting in the accident, which caused serious injuries
to himself, the first officer, and second officer.

In-Flight Medical Events and Similar Medical
Histories

There are times when the airman’s FAA medical record
contains coding that is similar to the category assigned to
an in-flight event. While we found no pilots whose in-
flight medical impairments were categorized similarly to



the codes assigned in their FAA medical history, nine of
39 incapacitations were categorized similarly to the codes
assigned in the pilot’s FAA medical record, as shown in

Table A-3.

Diversions Resulting From In-Flight Medical Events

A flight diversion occurs whenever the aircraft lands at
a destination other than the originally intended airport.
Nineteen of the 39 flights involving incapacitated pilots
and three of the 11 flights with impaired pilots diverted
because of the in-flight medical event. The odds of a flight
diverting is, therefore, 0.48 (95% CI1 0.33, 0.64) in the case
of an in-flight medical incapacitation and 0.27 (95% CI
0.01, 0.54) in the event of an impairment. In three of the
19 diversions (16%) for incapacitated pilots, the aircrew-
member did not survive, while in all three diversions for
impaired pilots the affected crewmember did survive.

Of the 19 diversions for incapacitated pilots, three were
classified as cardiac cases, three as gastrointestinal, three as
epileptic seizures, two as hypoxia, and eight due to other
causes. Two of the three cardiac cases were fatal heart attacks,
1 in a 48-year-old pilot and the other in a 56-year-old, and
onewasafatal arrhythmiaina 55-year-old pilot. One of the
gastrointestinal cases was due to food poisoning, 1 the result
of intestinal gas expansion with an increase in altitude, and
the third was suspected to be peritonitis. The two hypoxia
cases occurred on the same flight when the flight engineer
accidentally depressurized the aircraft at 33,000, and both
the captain and flight engineer temporarily lost conscious-
ness. The first officer eventually donned his oxygen mask
and made an emergency descent. Eight cases classified as
“other” included decompression sickness, unknown loss
of consciousness, cholelithiasis, renal lithiasis, muscle
cramps, chest pain of unknown origin, vertigo secondary
to labyrinthitis, and vasovagal syncope.

The three diversions for impaired pilots included 1 case
of cardiac chest pain in a 57-year-old pilot due to unstable

FAA Actions/Event

angina, 1 case of viral infection leading to a vasovagal syn-
copal response in a 51-year-old, and 1 case of barosinusitis
during climb in a 43-year-old.

Aeromedical Certification Actions Resulting From
In-Flight Medical Events

The 39 in-flight medical incapacitations led to 16
medical certificate denials (Table A-2, cases 2, 5,7, 9, 12,
13, 18, 21, 37, 38, 39, 89, 96, 100, 175, and 178). In
addition, a special-issuance code was assigned to 1 pilot
(Table A-2, case 2), 16 history codes were assigned to ten
pilots (Table A-2, cases 2, 5, 11, 12, 27, 32, 33, 73, 82,
and 175), 37 pathology codes were assigned to 22 pilots
(Table A-2, cases 2, 5,7,9, 10, 11, 12, 13, 14, 18, 21, 29,
31, 32, 37, 38, 39, 73, 95, 96, 175, and 178), and four
EKG codes were assigned to 1 pilot (Table A-2, case 12).
Also, 11 pilot medical certificates were reaffirmed (Table
A-2 ,cases 14, 20, 33, 34, 35, 39, 81, 82, 87, 95, and 98),
five pilots were eventually re-certified (Table A-2, cases 2,
5,9, 18, and 73), and in two cases, no codes needed to be
assigned (Table A-2, cases 16 and 17).

The 11 in-flight medical impairments led to three deni-
als (Table A-2, cases 19, 218, and 219). In addition, six
pathology codes were assigned to three pilots (Table A-2,
cases 19, 218, and 219), three medical certificates were
reaffirmed (Table A-2, cases 30, 74, and 86), and in five
cases, no codes were assigned (Table A-2, cases 83, 84, 85,
97, and 148).

Figure 5 shows the trend in the number of acromedical
certification actions per in-flight medical event (incapacita-
tions and impairments) for all types of actions, including
the assignment of special issuance codes, electrocardiogram
codes, history codes, pathology codes, as well as certificate
denials, re-certification, and reaffirmation. As shown in the
figure, there was a significant decrease in the number of
acromedical certification actions per event between 1993

and 1998 (p<0.05).

y =-0.8343x + 1667.5
R*=0.7115

1993 1994 1995

1996 1997 1998

Year

Figure 5. The trend of FAA actions per in-flight medical events.



DISCUSSION

Frequency and Rate of In-Flight Events

We found 39 in-flight medical incapacitations for a
rate of 0.045 per 100,000 hours and 11 impairments
for a rate of 0.013 per 100,000 hours on 47 U.S. airline
flights between 1993 and 1998. Itis interesting that there
were approximately four times as many incapacitations
as impairments, since impairments were generally less
serious events and could be expected to occur at least as
frequently as incapacitations. This is probably a report-
ing phenomenon. Incapacitated pilots were generally
more seriously ill than impaired pilots. Consequently,
incapacitations resulted in more declared emergencies,
flight diversions, ambulance requests, and hospitaliza-
tions than impairments. Therefore, an incapacitation
would probably have been better documented than an
impairment. Since many of the impairment cases were
less well documented, any record would have depended
on pilot self-reporting, something that would probably
be avoided by most pilots.

Ironically, only two accidents resulted from pilot in-
flight medical impairments, while no incapacitations
resulted in accidents. This may have been because of
the insidious nature of the two impairment accidents.
When a dramatic incapacitating event, such as a heart
attack or epileptic seizure occurs, it is often obvious and
can be dealt with by the unaffected crewmember. In the
two impairments that ended in aircraft accidents, the
pilots were probably not aware there was a problem. In
one case, the pilot normally flew with monovision contact
lenses. In the other, the pilots were probably aware they
were fatigued but were not cognizant of how seriously it
was impacting their performance at the time.

Martin-Saint-Laurent et al. (23) studied sudden
in-flight incapacitation in Air France pilots and flight
engineers from 1968 to 1988 and reported an incapacita-
tion incidence 0f 0.044 per 100,000 flight hours. While
this is very close to the rate found for incapacitations
in this study, the Martin-Saint-Laurent et al. study
included categories that would have been classified as
impairments in this study; therefore, amore appropriate
comparison would be to include incapacitations and
impairments together. Combining incapacitations and
impairments gives a total of 48 in-flight medical events
and a rate of 0.059 per 100,000 flight hours, which is
only slightly higher than the rate in the Martin-Saint-
Laurent et al. study.

A review of all U.S. Air Force (USAF) accidents coded
for incapacitation, preexisting disease, or other acute ill-
nesses between 1978 and 1987 yielded an incapacitation
rate of 0.019 per 100,000 flight hours (24). This rate is

less than half the rate in the Martin-Saint-Laurent (23)
study and this study; however, the USAF study involved
military pilots who may have been younger and in better
physical condition, and it was restricted to events that
resulted in aircraft accidents. We found that incapacita-
tions rarely resulted in accidents; in fact, there were no
accidentsamong the Martin-Saint-Laurentetal. casesand
two accidents in this study, neither of which was fatal.

Two additional studies dealing with U.S. airline
pilots were based on loss of licensure data, rather than
in-flight events, and reported incapacitation rates based
on the number of pilots incapacitated per year instead
of flight time (20, 21); therefore, their results could not
be compared with the results of this study in a mean-
ingful way.

The two major airline pilot incapacitation studies that
dealt with in-flight medical events provide only qualita-
tive results (4, 19), which do not allow for meaningful
comparison with other quantitative studies.

Probability of an Accident Due to an In-Flight
Medical Event

Froomreported thatless than 1% of all aircraftaccidents
are due to pilot in-flight incapacitation (11). Lane calcu-
lated a probability of 5/68 or 0.074 (21). However, Lane
included categories that were classified as impairments in
our study. Combining incapacitations and impairments
in this study, we calculated the probability of an accident
to be 2/50 or 0.04, about half of the probability found
in the Lane study. The difference in proportions may be
due to differences in the types of aircraft operations in
the two studies. While we have included only U.S. airline
pilot in-flight medical events, only two of the five flights
in the Lane study were airline flights, and one of those
was a positioning flight. Also, two of the five accidents
in the Lane study involved cargo aircraft, and one was a
Department of Defense charter flight.

The proportion of military pilot in-flight medical in-
capacitations leading to accidents was much higher, prob-
ably due to the difference in the operational environment.
Rayman reported that the probability of an accident was
20/146, or 0.14, in one study of Air Force pilot incapaci-
tations from 1970 to 1980 (32), and 28/59, or 0.47, in
another Air Force study from 1966 to 1971 (31).

Although we found a statistically significant difference
between the chance of an accident (given there was an in-
flight medical event), compared with flights where there
was no in-flight medical event, this difference must be
interpreted in terms of its operational significance. The
in-flight events in the two accidents are not representa-
tive of most other in-flight events. In neither case was
the flight crew acutely affected by a medical condition



in the same sense as a pilot who suffers chest pain from a
heart attack or abdominal pain from a kidney stone, for
example. These events might have ultimately led to an ac-
cidentbecause they did not represent dramatic events that
could have been detected and dealt with by the unaffected
pilot. Some authors have made clear distinctions between
obvious and subtle incapacitation (7, 14). Raboutet and
Raboutet even asserted that an incapacitation needed to
be complete for an accident to result (30). However, it is
easy to imagine scenarios that involve: (1) incapacitation
of the non-flying pilot, which increases the workload on
the flying pilot to an unsafe level, (2) the subtle, insidious
incapacitation of acrewmember that is notapparent until
a critical phase of flight, (3) the partial incapacitation of
a crewmember that degrades performance to an unsafe
level, and (4) the incapacitation of a crewmember dur-
ing a non-critical phase of flight that continues into a
critical phase, resulting in an unacceptable increase in
workload for the flying pilot. Any of these situations
could result in an aircraft accident without meeting the
Raboutets’ criteria. In addition, Crowley (8) also found
the conditions described by Raboutetand Raboutet overly
restrictive. Our findings suggest thatasubtle, unperceived
impairment might be more dangerous than an obvious,
complete incapacitation. Although safety of flight was
severely affected in seven of the 47 flights studied, ac-
cidents resulted in only two of those flights. In the other
five flights, where the incapacitating event was notsubtle,
the unaffected pilot was able to recognize the emergency
and prevent an accident, even in those situations where
the event occurred on short final.

Age Distribution of In-Flight Medical Events

Some studies examining the Age 60 Rule for airline
pilots have focused on pilot performance and aircraft
accident data (3, 16, 17, 18). Hyland et al. studied all
accidents involving pilots with Class I medical certifi-
cates and found a decrease in accident rate with age (16,
17, 18). Broach et al. found a “U”-shaped curve with a
decrease in accidents with increasing age, followed by a
slight increase in older age groups for professional pilots
holding Class I or II medical and ATP or Commercial
pilot certificates (3).

Other researchers have suggested that replacement of
older, experienced pilots by younger, inexperienced pilots
could adversely affect flight safety, and it may be preferable
to grant waivers to experienced pilots with an increased
incidence of disease-related, in-flight sudden incapacita-
tion than to replace them with younger, inexperienced
pilots (2, 11). Froom reported that inexperienced pilots
havea two to three time increased incidence of piloterror-
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related accidents and cautioned that the estimated risk of
in-flight medical incapacitation needed to be balanced
by a consideration of pilot experience (11).

We found a significant increase in the percentage of
incapacitations with age among the most frequent cat-
egories of in-flight medical incapacitation for U.S. airline
pilots; however, we did not find a significant difference
between the mean age of pilots where safety of flight was
seriously impacted and those pilots where safety of flight
was not seriously at issue.

Categories of In-Flight Medical Events

Although many studies have dealt with pilot medical
incapacitation, few have analyzed in-flight medical events
(6,7, 13, 14, 19, 21, 29). Studies of in-flight medical
events had differentresults or categorized cases differently,
making comparison between studies difficult; however,
we found nosignificant differences between four in-flight
studies (4, 24, 31, 32) when they were compared by
categorizing cases with the same classification scheme
used in this study and compared using a Krushal-Wallis
ANOVA.

Fatal In-Flight Medical Events

Only three in-flight medical incapacitation studies
reported fatalities (24, 30, 31); however, it was not al-
ways clear when fatalities occurred or how many fatalities
occurred in several other studies. Rayman reported 24
fatalities in a six-year study of sudden in-flight incapaci-
tation in USAF pilots, or four fatalities per year (31). In
addition, in a ten-year study of in-flight incapacitation
in USAF pilots, McCormick and Lyons (24) found one
pilot was fatally injured in the crash of his single-seat
aircraft after suffering a myocardial infarction in-flight,
for a rate of 0.1 fatalities per year, while Raboutet and
Raboutet (30), in a 25-year investigation of professional
French pilots, found that one pilot suffered a massive
pulmonary embolism in-flightand died about one month
post-crash, yielding a rate of 0.04 fatalities per year.

We found four deaths in our six-year study, which
equates to 0.67 fatalities per year. The wide range in
fatality rates per year from 0.04 to four in other studies
can be partially explained by the fact that pilot fatalities
resulting from in-flight medical incapacitation are very
rare, random events; therefore, exposure time should be
considered in evaluating them. Fatality rates based on
flight-time exposure were not provided in earlier studies;
therefore, comparisons were not possible. Accounting
for flight-time exposure, we calculated a fatality rate of
0.00467 per 100,000 flight hours (95% CI 0.00465,
0.00468).



Safety of Flight and In-Flight Medical Events

Chapman (7) analyzed over 1,300 simulator exercises
using two protocols. In the first protocol, the authors de-
termined that safety of flight was at risk in 15 out of 500
(3%) of the cases, and it was felt that an accident would
have resulted in eight (1.6%) cases. In the second protocol,
ten out of 800 (1.25%) were felt to have represented a risk
to safety of flight; in two (0.25%), the authors believed
aircraft accidents would have resulted.

A survey by the International Federation of Airline
Pilots Associations conducted by Bennett (1) showed
that the pilots surveyed considered that safety was only
significantly threatened in 3% of the incidents because
there was time available to warn the other pilot of the
problem .

Buley (4) reviewed IFALPA in-flight incapacitation
questionnaire data and reported that 40% of responding
aircrew members felt that safety of flight was notaffected,
56% believed it was potentially affected, and 4% were
convinced that safety of flight was actually affected.

Our data showed that safety of flight was severely
impacted in 15% (7 out of 47) of the flights we studied.
This figure is higher than those reported by Chapman,
Bennett, or Buley. Differences in the percentage of
flights where safety of flight was impacted might be due
to differences in methods among studies. In our study,
we reviewed actual in-flight events and judged whether
the circumstances would have severely impacted safety
of flight. In the studies conducted by Chapman, the
researchers were required to determine if what was done
in a flight simulator would have affected safety of flight
in the aircraft under similar circumstances. The Buley
study was the only one that collected safety of flight
data directly from aircrew members; however, Buley’s
study would have relied on the ability of pilots to recall
details of events that may have occurred many years
earlier. Stone and Shiffman (34) recently reported that
retrospective assessments may be prone to recall bias and
distortion. Inaddition, Hunter (15) recently reported that
exposure to hazardous aviation events may be associated
with risk misperception by pilots. These factors suggest
why pilots in the Buley study might have perceived the
risk to safety of flight for a past event as being less than
it actually was.

In-Flight Medical Events and Similar Medical
Histories

There are times when the airman’s FAA medical record
contains coding that is similar to the category assigned
to an in-flight event. We found no pilots whose in-flight
medical impairments were categorized similarly to the
codes assigned in their FAA medical record. However,
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nine of 39 incapacitations were categorized similarly to
the codes assigned in the pilot’s FAA medical record as
shown in Table A-3. It should be noted that the similari-
ties between the assigned incapacitation categories and
the corresponding FAA medical codes do not necessarily
imply a cause-and-effect relationship and do not, in any
way, suggest the airman should not have been medically
certified because of the documented pre-existing condi-
tion. Forexample, an airman with hypertension controlled
with medication may be assigned a pathology code of
485 and issued a valid medical certificate. If the airman
then suffers a stroke in-flight, it might be argued that
there could have been a relationship between the airman’s
hypertension and the stroke, since hypertension is a risk
factor for stroke. However, the stroke could also have
resulted from an undiagnosed cerebral aneurism.

In addition, an FAA medical code does not necessarily
imply the airman should have been disqualified. Airmen
often have codes assigned (pathology codes, history codes,
or EKG codes) to indicate the presence of medical condi-
tions that are not disqualifying.

Diversions Resulting From In-Flight Medical
Events

Diversions for medical purposes representasignificant
problem for commercial air carriers (9). Delay to origi-
nal destination, passenger inconvenience, increased risk
to safety, and cost factor into the complexity of aircraft
diversions (12). The exact cost of a medical diversion typi-
cally ranges between approximately $3,000- $100,000,
depending upon whether fuel needs to be dumped before
landing and whether or not passenger overnight accom-
modations are arranged (33). Landing weight is also a
consideration, and valuable fuel may have to be jettisoned
to attain a suitable landing weight for a premature touch-
down. While it is more difficult to put a dollar amount
on safety of flight, this is perhaps the most important
consideration in any diversion situation. If the unaffected
pilot is forced to proceed via an unplanned route to an
unexpected destination and perform an unfamiliar instru-
ment approach, this could reduce the margin of safety
still further in an already hazardous situation.

Nineteen of the 39 flights involving incapacitated pilots
and three of the 11 flights with impaired pilots diverted.
The diversion rate for all in-flight medical events was 22
out of 47, or 46.8% of flights. This is over twice the 20%
diversion rate reported by Martin-Saint-Laurent et al.
(23) in a study of in-flight incapacitation in commercial
aviation in Air France pilots and flight engineers from
1968 to 1988. Since the methodologies of the two studies
are very similar, the difference in percentages of diverted
flights are probably due to other factors. One reason



mightbe differences in the corporate culture between U.S.
airlines in the 1990s and Air France in the 1960s that
might have influenced the flight crews” decision whether
to divert. Another reason could be differences in the type
of operation between the U.S. domestic airlines and Air
France. For example, if many of the Air France flights
were international flights, diversions for medical events
may not have been practical because continuing to the
destination would often be as appropriate.

Aeromedical Certification Actions Resulting From
In-Flight Medical Events

The pathology, history, and EKG codes assigned asa re-
sult of FAA Aeromedical Certification Division (AMCD)
action become part of the airman’s FAA medical record
and have been incorporated into the new computerized
Document Imaging and Workflow System (DIWS). It
must be noted that more than one type of action was
taken in some cases. For example, a pilot may have been
assigned a pathology code, been denied as a result of an
in-flight medical event, and then eventually re-certified
with a special issuance medical certificate.

Although there wasasignificantdecrease in the number
of certification actions per in-flight medical event with
time, it did not appear to reflect any change in FAA
aeromedical certification policy, nor did it appear to be
a function of the frequency of in-flight medical events.
In fact, the frequency of events increased with time, and
the effect of frequency was accounted for in Figure 5.
One possible explanation for the trend was the chance
distribution of events. An examination of the events
showed those which occurred between 1993 through
1995 generally required more certification actions, while
the events from 1996 to 1998 generally required fewer
certification actions. Between January 1, 1993, and De-
cember 31, 1995, there were two cases of fatigue resulting
in an aircraft accident with serious injuries, an alcohol
withdrawal seizure, three cardiac events, three neurologi-
cal events, a vasovagal syncopal episode, two episodes of
loss-of-consciousness, and two miscellaneous events. The
average number of FAA certification actions per event for
this group was 3.6. In contrast, between January 1, 1996,
through December 31, 1998, there were two neurological
cases, three cardiac cases, four cases of vasovagal syncope,
five gastrointestinal cases, three cases of carbon dioxide
poisoning, two cases of hypoxia, three cases of renal
lithiasis, two cases of unknown losses of consciousness,
and two miscellaneous cases. In addition, there was one
case each in the following categories: endocrine, vascular,
vision, trauma, laser illumination blindness, medication
use, and respiratory. The mean number of FAA aero-
medical certification actions per event for the post-1996
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group was 1.7, which is about half that of the pre-1996
group. Therefore, the decreasing trend in the number of
certification actions with time appears to have been due
to random causes and not any purposeful change in FAA
aeromedical certification policy.

In-flight medical incapacitation and impairment cases
are regularly reviewed at CAMI medical staff meetings
attended by physicians from the Aerospace Medical Cer-
tification and the Aerospace Medical Research Divisions.
Details of the in-flight event, as well as the pilot’s medical
history, are evaluated in deciding what action to take and
which codes to assign. This process is very important
because it may affect future acromedical certification deci-
sion-making, should the airman develop future medical
problems or experience another in-flight event.

It is important to note the FAA actions taken in the
39 in-flight medical incapacitation cases and 11 impair-
ment cases we studied represent action after the fact. In
many instances, the FAA Aerospace Medical Certifica-
tion Division denies medical certification applications for
airline pilots, possibly preventing many serious in-flight
events. One FAA study (10) reported an overall denial
rate for medical reasons of 4.3 per 1,000 active aviators
for calendaryears 1987 and 1988. The highest age-specific
denial rate was for the 55-to-59 age group, and the most
significant causes for denial forall age groups were coronary
artery disease (8.5%), disqualifying medications (6.2%),
psychoneurotic disorders (6.1%), myocardial infarction
(5%), and disturbance of consciousness (4.4%).

CONCLUSIONS

In-flight medical eventsin U.S. airline pilots were very
rare; resulting aircrew deaths were even more rare, and re-
sultingaircraftaccidents were extremely rare. Fortunately,
in the six years and nearly 86 million flight hours covered
by this study, there were no passenger fatalities caused by
pilot in-flight medical events. The two aircraft accidents
resulted in serious injuries to three aircrew members and
minor injuries to three passengers.

One study, focusing on professional pilot perfor-
mance and aircraft accident data, found a curvilinear
relationship between pilot age and performance (3).
Still, other researchers have argued that replacement
of older, experienced pilots by younger, inexperienced
pilots could adversely affect flight safety. We found a
significant increase in the percentage of incapacitations
with age. However, there was no difference between the
mean age of pilots involved in flights where safety of
flight was seriously affected and the mean age of pilots
not involved in such flights.



Although there was a significant difference between
the probability of an aircraft accident, given an in-flight
medical event, this result must be interpreted in its
operational context. Both accidents involved the subtle
impairment of the pilot in ways that are not classically
thought of as medical incapacitation, and it may be that
subtle impairment of a pilot is more dangerous than
obvious medical incapacitation.

The most important factor that appears to be respon-
sible for the exceptionally good U.S. airline safety record
associated with in-flight medical incapacitations is the
presence of a second pilot. In five out of the seven cases
where safety of flight was considered to be severely im-
pacted, the aircraft was taken over by the unaffected pilot
who made a successful landing. In the two cases where
the affected pilot remained at the controls after subtle
impairment, both resulted in an aircraft accident.

Aeromedical studies on incapacitation have been few
in number, retrospective, and less detailed than most
other scientific studies. There is a lack of high-quality
data, which has led to a lack of adequate research and
inadequate information and recommendations. To be
most valuable, future research needs to be based on ac-
tual in-flight medical events and should be normalized
to a useful denominator, such as flight time, to allow
for meaningful comparison between studies. Since the
most frequent categories of incapacitation were loss of
consciousness, cardiac, neurological, and gastrointestinal
(occurring mostly in older pilots), future research should
be directed toward these areas.
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Figure A-1. Average age distribution of U.S. professional pilots from 1993 to 1998 (3). Inclusion
criteria included: air transport pilots or commercial pilots, class-I or -II medical certificate,
occupation professional pilot, employer CFR Part 121 or 135 operator, 200 recent flight hours and at
least 1500 total flight hours.
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Table A-1. Medical Case Alert Form.

MEDICAL CASE ALERT

(Including incapacitations, special medical circumstances, etc.)

1A. DATE
1. AIRCRAFT
ACCIDENT/INCIDENT

1B. TIME 1C. LOCATION

1D.
NUMBER/TYPE

1E. NUMBER OF PERSONS ON
BOARD

1F. PILOT FATALITY

[] YES [] NO

1G. COPILOT FATALITY

[] YES []NO

2A. OCCUPANT X Pilot |:| Cabin Crew 2B. FULL NAME 2C. SEX
STATUS
|:| CoPilot |:| Passenger |:| Male |:| Female
3. MEDICAL CLASS 3A. SOCIAL SECURITY NUMBER (Airmen Only)
Chil Ja[ Jm
3B. ANY KNOWN MEDICAL CONDITIONS (ex: SODA, SI, Undisclosed medication or condition, Path Codes)
4. INJURY STATUS
5. ESTIMATED ROLE OF
INCAPACITATION [ ] NoNE [ ] PossIBLE [ ] CERTAIN
6. ESTIMATED ROLE OF
IMPAIRMENT
] NONE [ ] POSSIBLE ] CERTAIN
7a. [ Medical condition 7g9. [ Hypoxia
7b. [ Medication 7h. [ Spatial disorientation
7. POSSIBLE FACTORS INVOLVED IN 7c. [ Alcohol 7i. [] Fatigue
THE MISHAP 7d. [ Marijuanal/lllicit drug 7j. [J Emotional Stress

Te.
71.

[ Carbon Monoxide
[ Pesticide

7k. [] Other (specify)

PERFORMED BY:
Address 1:
Address 2:

City:

Phone:

8. TOXICOLOGICAL
DATA

State:  Zip Code:

FINDINGS:

PERFORMED BY:
Address 1:
Address 2:

City:

Phone:

9. AUTOPSY DATA

State: Zip Code:

COMMENTS: Pending

PROVIDED BY:
Address 1:
Address 2:
City:

Phone:

10. FAA/NTSBIIC
FEEDBACK

State: Zip Code:

11. NARRATIVE COMMENTS:

(Elaborate on any of the above, or other significant factors. Use a separate sheet if additional space is needed.)

Medical person completing form: (Name)

(Phone)

DATE:
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